Abstract. In this work is presented a general architecture for a multi physical agent network system based on the coordination and the behaviour management. The system is organised in a hierarchical structure where are distinguished the individual agent actions and the collective ones linked to the whole agent network. Individual actions are also organised in a hybrid layered system that take advantages from reactive and deliberative control. Sensing system is involved as well in the behaviour architecture improving the information acquisition performance.
Introduction
Some years ago, no one beyond the filmmakers imagined the current capabilities of the robots, spread from those who are cloistered in the factories, to the accompaniment and protocol Asian robots. Technology evolution in terms of computing power, sensory capability and mechanical improvements, allows to perform more autonomous robots, with complex tasks or behaviours, even in a heterogeneous collaborative mess. From this fact arises the need for control systems capable of handle robots while perform their tasks, and coordinate them to achieve cooperative tasks.
There is a lot of solutions to this problem, some focus on part of the problem, while others are dependent on a certain platform or architecture. The alternative proposal, mixes some of these solutions or paradigms and seeks to avoid some problems encountered by addressing the problem from a general point of view, and offering a platform independent solution.
From another point of view, these tasks require a lot of information from the environment in order to interact properly with it. Therefore in addition to the advanced sensing systems mounted on robots, special behaviour are required to encourage and/or optimise the acquisition of information. The proposed solution also addresses this idea. 
Previous Work
Robot control architectures have been a highly contested issue for years, and remains, in response to the large number of publications that keep coming on this subject. By hindsight, several trends can be observed: Deliberative Architectures, Behaviours-Based Architectures and hybrid solutions that mix both.
Early control architectures performed a deliberative execution because of its straight application despite of its requirement of a exhaustive previous knowledge of the situation to control. Nowadays this is still being used on some architectures like the one presented by Conor in [19] , which is focused on the control of autonomous submarine vehicles.
The first steps in the model definition and formalisation of behaviour was exhibited by R. Brooks in [6] . The work describes an architecture for control mobile robots. Modelling some layers with different levels of competence. Each of these layers can access all the sensor data and generate control actions for the actuators. Separate tasks can suppress or inhibit inputs outputs. Thus, the lower layers can function as highly reactive mechanisms or reflections, while the upper layers are working to achieve the overall goal. Other classic behaviour based architectures like the proposed by and Arkin [3] remain strong influence over many current works like the presented by Cañas and Matellán in [7] where autonomous behaviours are generated by using dynamic hierarchies of small schemes. Thus, is obtained a scalable and extensible architecture which provide more flexibility than subsumption architecture and improves its performance in dynamic environments.
Some years later arises the trend of combine both previous paradigms. These kind of systems are called hybrid architectures or reactive-deliberative architectures. Stoytchev in [25] presents a hybrid robot architecture that combines three components: deliberative planning, reactive control, and motivational drives. Each of the three components addresses one of the challenges: To adapt quickly to changes in the environment; To understand high level human commands; and To be engaging and fun to use.
The amount of applications that requires a certain level of cooperation, and the increment of the capabilities of the agents involved, have promoted the number of researches focused in coordination architectures. Typical coordination system make use of a fusion of behaviours and an arbitration process in order to execute the most accurate action for each situation, a clear example was explained by Proetzsch in [21] where is proposed a solution called integrated behaviour-based control (IB2C). In this work is proposed the use of "behaviour modules" as the basic units of the architecture which contains information about the action, the rating, and the transfer functions of the behaviour. Those behaviours can be stimulated and inhibited in order to calculate the level of its relevance which in turns is reflected on the activity level of that behaviour to the current state. This activity level is used to perform a weighted fusion of the system behaviours for providing the output. One of the most relevant contributions of this work is the capability of implement different coordination methods separated in two main groups: arbitration or command fusion.
